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ABSTRACT
Background  Antiretroviral therapy (ART) may influence 
individuals who do not receive the intervention but who are 
connected in some way to the person who does. Relatively little 
is known, however, about the size and scope of, what we term, 
spillover effects of ART. We explored intergenerational spillover 
effects of ART in sub-Saharan Africa (SSA) and identified 
several directions for future research.
Methods  We conducted a scoping review between March and 
April 2022. We systematically searched PubMed, PsycINFO, 
EconLit, OTseeker, AIDSInfo, Web of Science, CINHAL, Google 
Scholar and African Index Medicus. We analysed the distribution 
of included studies over time and summarised their findings. 
We examined the intergenerational impact of ART provision 
to working-age adults living with HIV on children (‘downward’ 
spillover effects) and older adults (‘upward’ spillover effects). 
We categorised types of intergenerational spillover effects 
according to broad themes which emerged from our analysis of 
included studies.
Findings  We identified 26 studies published between 
2005 and 2022 with 16 studies assessing spillover effects 
from adults to children (downward), and 1 study explicitly 
assessing spillover effects from working-age adults to older 
adults (upward). The remaining studies did not fully specify 
the direction of spillover effects. Most spillover effects of 
ART to household and family members were beneficial and 
included improvements in wealth, labour market outcomes, 
health outcomes and health services utilisation, schooling, 
and household composition. Both children and older adults 
benefited from ART availability among adults. Detrimental 
spillover effects were only reported in three studies and 
included financial and opportunity costs associated with health 
services utilisation and food insecurity in the first year after 
ART.
Conclusions  ART may lead to substantial spillover effects 
across generations and sectors in SSA. Further research 
is needed to capitalise on positive spillover effects while 
mitigating potential negative spillover effects. The returns to 
investments in large-scale health interventions such as ART 
may be underestimated without considering these societal 
benefits.

INTRODUCTION
Health outcomes have improved substan-
tially in recent decades in sub-Saharan Africa 
(SSA). Life expectancy at birth, for instance, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The expansion of antiretroviral therapy has led to 
major improvements for treated individuals. Little is 
known, however, about the impact of antiretroviral 
therapy on their household and family members 
(also known as ‘spillover effects’).

	⇒ Indirect impacts of antiretroviral therapy may be 
particularly large among children and older adults, 
who depend on the resources of working-age adults, 
and in the context of Africa, which has the world’s 
largest HIV treatment programme.

WHAT THIS STUDY ADDS
	⇒ This review synthesises for the first time empirical 
evidence on intergenerational spillover effects of 
antiretroviral therapy in sub-Saharan Africa, using a 
wide range of databases, and considers quantitative, 
qualitative and mixed-methods study designs.

	⇒ The spillover effects of antiretroviral therapy to 
household and family members include improve-
ments in financial savings, labour market outcomes, 
health outcomes and health services utilisation, 
children’s schooling outcomes, and household 
composition.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ We identify directions for future research on inter-
generational spillover effects of antiretroviral ther-
apy in sub-Saharan Africa, which is needed to take 
advantage of positive spillover effects while mitigat-
ing potential negative spillover effects.

	⇒ Evidence on spillover effects is critical to inform 
budgets and health policy. As global health organ-
isations are scaling down on HIV funding, spillover 
effects may further justify ongoing investments in 
antiretroviral therapy in the region.
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increased more than 50% between 1960 and 2020 
in SSA, from 40 years to 62 years.1 In comparison, life 
expectancy in the USA increased by just 10% during the 
same period, from 70 years in 1960 to 77 years in 2020. 
One fundamental reason for these improvements are 
major innovations in health, such as the advent of anti-
biotics,2 childhood immunisation,3 4 oral rehydration 
therapy,5 infection control measures such as sanitation6 
and hygiene,7 school-based health programmes (such as 
nutrition fortification and deworming),8 and, recently, 
the scale-up of antiretroviral therapy coverage (ART) and 
the prevention of HIV acquisition9 and vertical transmis-
sion for HIV.10 11 In addition to reductions in premature 
mortality among treated individuals, these interventions 
have led to substantial improvements in several allied 
sectors, such as educational attainment,12 13 food security 
and nutritional status,14–16 socioeconomic well-being,17–25 
and labour force participation and employment.26–33

Little is known, however, about the broader societal 
effects of these investments in health beyond the person 
who receives the health intervention. Health interven-
tions may have not only an effect on the treated individ-
uals, but also on those who are somehow connected to 
these individuals, referring to so-called ‘spillover effects’ 
on individuals living in the same household or family 
members (whether they themselves are on treatment 
or not). Improvements in health allow treated individ-
uals to return to activities undertaken prior to sickness34 
including (re-)enrolling in school, domestic activities, 
seeking employment and regaining employment.26 35 
Beyond the direct beneficiary of health interventions, 
family and household members (eg, children, older 
adults) who had formerly been occupied by caregiving 
obligations and/or by compensating for the loss of a 
working individual in the household, can regain time to 
pursue other activities including attending school in the 
case of children and performing income or non-income 
generating work in the case of adults.36 There may also be 
changes in health behaviours and healthcare utilisation 
among household members once the treated individual’s 
health improves. Conversely, innovations in treatment 
may also have negative consequences for household or 
family members. For instance, increased treatment access 
could result in household-level economic and time losses 
associated with healthcare utilisation of patients.37 Health 
interventions, thus, have the potential to affect the living 
conditions of people living together with the treatment 
recipient in multiple ways.

In this study, we assess whether the world’s largest 
HIV treatment programme may have broader effects on 
households and families of treated individuals. To do so, 
we review intergenerational spillover effects of ART and 
collate the diverse effects for individuals living in house-
holds or family members exposed to ART. Specifically, the 
scale-up of ART in SSA in the last two decades has been 
the largest public-sector health investment, with over 
US$12.1 billion invested in 2021 alone (constant 2019 
US$).38 39 Over 20 million people living with HIV were on 

ART in SSA in 2021, which accounted for 70% of individ-
uals on HIV treatment globally.40 The expansion of ART 
from, on average, less than 1% in the early 2000s to 78% 
in 2021 has led to major improvements.41 This scale-up of 
treatment has led to massive gains in adult life expectancy 
and health.42–46 Moreover, the HIV response frequently 
serves as a blueprint for other disease-specific interven-
tions in the region, including for non-communicable 
diseases.47 Beyond the direct impact on the treated indi-
vidual, the expansion of ART coverage has led to large 
‘social exposure’ to ART among family and household 
members affiliated to the treatment recipient.48

In our approach, we focus on intergenerational spill-
over effects of ART provided to working-age adults 
(typically defined as ages 18–65 years) because the HIV 
epidemic primarily affected working-age adults. Work-
ing-age adults play a central role for household members 
of both the younger49 and older generations50 51 who 
depend on their income and other resources, particu-
larly in the context of SSA where coresidence between 
family members is common and public welfare transfers 
are relatively limited (such as old-age pensions and child-
care grants). For example, about 75% of older adults in 
SSA live with a working-age adult.52 In the absence of 
ART, HIV hollows out the middle generation in house-
holds, possibly leaving older household members without 
care.53 We, therefore, hypothesised that the scale-up of 
ART in SSA may have large consequences across gener-
ations, including potentially both positive and negative 
consequences.

The aim of this systematic scoping review is to explore 
spillover effects of ART beyond the treated individual 
on household and family members in SSA. We aim to 
explore the breadth of the existing literature on the 
topic, summarise the key evidence and identify gaps in 
the literature to inform future directions for research 
on spillover effects of treatment interventions in the 
region. To our knowledge, this study is the first system-
atic scoping review of intergenerational spillover effects 
of ART in SSA among household and family members of 
treated individuals.

METHODS
We conducted a systematic scoping review of all empirical 
publications that report on the impact of ART on family 
and household members who are indirectly affected by 
ART due to their coresidence or affiliation with a recip-
ient of ART. We define spillover effects of ART broadly 
as any change that ART induces to the health, devel-
opment, socioeconomic situation, well-being or living 
arrangements of household or family members of ART 
recipients. This scoping review maps the broad range 
of the topic, assesses heterogeneity in study designs and 
their key findings, determines the direction and types of 
intergenerational spillover effects, and identifies gaps 
in the existing literature.54 Our methodological frame-
work is based on Arksey and O’Malley 200555 and its 
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elaborations by Levac et al56 and Peters et al.57 Specifically, 
the framework includes the following six major steps: 
(1) identifying the research question; (2) identifying 
relevant studies; (3) selecting the studies; (4) sifting, 
charting and sorting material according to key issues 
and themes58; (5) collating, summarising and reporting 
the results; and, lastly, (6) consulting with individuals 
with relevant expertise and topical knowledge who 
may suggest additional references and provide insights 
beyond those available in the existing literature.56 59 

Research question
We used the PEO mnemonic (Population, Exposure and 
Outcome)60 61 to design our research question: ‘How 
does ART indirectly affect household or family members 
who coreside or are affiliated with at least one person 
living with HIV on ART in SSA?’ Based on the research 
question, we then developed three main concepts for the 
search strategy, namely: (1) ART, (2) intergenerational, 
household, family and (3) SSA.

Data sources and search strategy
In accordance with our search concepts, we used 
keywords and controlled vocabulary to search a wide 
range of databases spanning several fields and the general 
sciences. First, we conducted a limited search to identify 
all relevant text words and Medical Subject Headings in 
PubMed. Second, we searched the electronic databases 
of PubMed, PsycINFO, EconLit, OTseeker, AIDSInfo, 
Web of Science, CINHAL, Google Scholar and African 
Index Medicus. The search query was in English with no 
additional limitations on language or publication date. 
We present the complete search query in online supple-
mental texts S1–S9. The search query was reviewed by 
a librarian of the University of Heidelberg. Second, we 
searched abstract databases of conferences, including 
the Conference on Retroviruses and Opportunistic 
Infections (2014–2022) and the International AIDS 
conference (2019–2020). We also searched the grey 
literature, including Google Scholar and the websites of 
UNAIDS, WHO and the UNESCO Health and Education 
Resource Centre. Third, all articles identified as relevant 
in the search process were included in citation searching, 
including three reviews.17 19 24 We screened reference lists 
of all included articles to search for additional eligible 
studies. Fourth, we supplemented our search results with 
several relevant publications previously known to the 
study team, including previous reviews17 19 62 and seminal 
works on the effects of health interventions in SSA.26 63 64

Study selection
We considered all empirical studies (quantitative and 
qualitative) which report on the outcomes of individuals 
who coreside or are affiliated with a person living with 
HIV on ART in SSA. To include a wide variety of studies, 
we considered papers on individuals living with HIV 
who are on ART regardless of their adherence to ART 

or viral load. The HIV status of household and family 
members was not always reported in all articles, and we 
can, therefore, not always specify if they themselves were 
on HIV treatment or not. We included a wide range of 
individual-level and household-level outcomes among 
family and household members, including the health, 
socioeconomic situation, living arrangements and well-
being of the recipients of the spillover effect. First, all 
articles found in the database search were screened 
based on title. The following criteria led to the exclusion 
of articles: exclusively using aggregated data (eg, changes 
in national-level life expectancy); exclusively reporting 
outcomes of the ART recipient but not of other house-
hold or family members; study location outside SSA; 
systematic review (reference lists of systematic reviews, 
however, were included in citation searching); case 
study; commentary and unrelated to humans. We did 
not include reports on the prevention of vertical HIV 
transmission because these represent intended effects 
of prenatal services as opposed to unintended spillover 
effects to a different recipient in the household or family. 
Second, we assessed identified studies for eligibility based 
on title and abstract and decided on the final inclusion 
of studies based on a full-text analysis. The screening 
process and study selection was conducted by the first 
author and verified by the last author. In case of doubt, 
articles were reviewed by additional study team members 
until a consensus was reached. Identified records were 
added to the citation manager EndNote V.20.

Data collation and reporting
Our analysis proceeded in the following four steps. First, 
study characteristics were extracted from all included 
studies, including author names, year, geographical 
region (urban or rural), design, sample, outcomes, key 
findings and effect sizes when reported in the article. 
Second, we reviewed all studies to determine the reported 
direction of intergenerational spillover effect between 
household and family members. Specifically, we included 
(1) ‘downward’ spillovers (eg, from parents and/or 
grandparents to offspring); (2) ‘upward’ spillovers (eg, 
from offspring to their parents and/or grandparents) 
and (3) not specified (spillover effects within households 
or families but without clear indication of intergenera-
tional spillover recipient).62 We did not include ‘hori-
zontal’ spillovers in our analysis (eg, between partners or 
siblings) because the focus of our paper is on intergen-
erational spillovers as opposed to intragenerational spill-
overs, under the assumption that the bulk of horizontal 
spillovers occur within generations (the median age gap 
between spouses, eg, is about 5 years suggesting that most 
partners in SSA are of the same generation).65 In this 
scoping review, we hypothesise that there may be large 
spillover effects of ART among children and older adults 
who depend on the resources and care of working-age 
adults. Third, we assessed the type of spillover effect and 
then categorised these effects a posteriori using broad 
themes which emerged from our analysis of included 
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studies. Fourth, we assessed whether studies measured 
spillover effects to household or family members at the 
individual level (eg, individual healthcare utilisation) or 
household level (eg, household assets).

Consultation with experts
Results were presented to experts with relevant expertise, 
including infectious disease physicians, academic experts 
and research managers in SSA, to seek additional refer-
ences and to obtain consultation on the study’s approach 
and findings. Selection criteria for experts included 
peer-reviewed publications related to HIV and ART, 
health intervention experience in SSA, local contextual 
knowledge, expertise in the methodology of systematic 
reviews and sociodemographic characteristics (such as an 
expert’s gender and country of residence). To do so, we 
purposively selected six experts, all of whom responded 
positively to our request.

Conceptual framework
In online supplemental figure S2, we present a concep-
tual framework underpinning our analysis. ART affects 
the morbidity and premature mortality of treated individ-
uals (direct impact). In turn, improved health may allow 
individuals to, at least partially, return to activities under-
taken prior to illness. Given this effect on people on ART, 
treatment can also have so-called spillover effects within 
the household and social environment of the ART recip-
ient. As a result, ART leads to an unintended (indirect) 
impact beyond the treated individual on household and 
family members. These spillover effects can be intragen-
erational between partners or siblings (horizontal) but 
also intergenerational between working-age adults and 
children (downward) or between working-age adults 
and older household and family members (upward).62 
Although spillover effects within a household seem 
most likely since household members may interact more 
closely with the ART recipient, children and older adults 
living elsewhere may also be affected. For example, in 
contexts where circular migration is common for the 
purpose of employment, ART may allow working-age 
adults to regain employment and send remittances back 
home to their family members.66 67

Empirical analyses are needed, however, because these 
spillover effects on household and family members are 
theoretically ambiguous. Spillover effects could be positive 
or negative and direct observation is needed to validate 
or disprove hypotheses.68 For example, ART can reduce 
the burden on household members who are dependent 
on the treated individual or have been involved in care-
giving for the sick or had to compensate for the loss of a 
working adult in their household. Conversely, ART may 
also have negative consequences for non-treated house-
hold or family members. For instance, due to the finan-
cial and opportunity costs associated with healthcare 
utilisation for patients receiving ‘free’ nominal care,37 or 
the recovery of appetite among patients leading to food 
insecurity and household resource strain.69 Moreover, 

empirical analyses of spillover effects of health interven-
tions are needed to estimate the total economic returns 
and inform cost–benefit analyses of large-scale health 
investments such as ART.70

Patient and public involvement
As this research represents a review of previously 
published literature, patients were not directly involved 
in any aspect of the study.

RESULTS
Number of included studies and ART coverage in SSA over 
time
Our database search resulted in 5623 articles, catalogued 
between December 1987 and April 2022. After the 
removal of 5554 articles and 24 duplicates, we assessed 
the remaining 45 articles for eligibility based on title and 
abstract. We excluded 17 studies that did not consider 
effects of ART on individuals coresiding or affiliated with 
the recipient of ART. The remaining 28 articles were then 
assessed based on the full text which led to the exclusion 
of 7 additional studies, of which 3 did not consider effects 
of ART on family or household members, another 3 were 
literature reviews, and 1 study was a working paper which 
was included when published. Two full texts of selected 
articles were not available to us through our institution’s 
library for which we contacted and received a copy of the 
full text directly from the authors. Our search for grey 
literature, including Google Scholar, UNAIDS, WHO and 
several conferences databases, resulted in one eligible 
record (poster presentation). No reports or policy docu-
ments were eligible for inclusion. Lastly, we added 4 
studies based on screening the references of studies we 
identified above via databases, and we obtained 1 study 
through the expert consultation, yielding a final sample 
of 26 included articles (21 records identified via data-
bases and registers and 5 records identified via other 
methods such as citation searching and expert consulta-
tion). We illustrate the inclusion process in a Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (online supplemental 
figure S1).

We identified a total of 26 studies assessing intergenera-
tional spillover effects of ART, including 25 articles which 
were published in scientific journals with quality assur-
ance, and 1 poster presented at the 2012 International 
AIDS Conference.71 In figure 1, we show the distribution 
of articles by year over the past 17 years. On the second 
y-axis, we show how the distribution of included articles 
relates to the scale-up of ART coverage in SSA during the 
same period (shown as the red line in the figure). The 
scale-up of ART was relatively smooth during the period 
covered by studies included in our review and includes 
the era of universal HIV testing and treatment which 
started in several countries in the mid-2010s. Despite 
substantial investments in ART coverage in SSA, the 
average number of articles assessing intergenerational 
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spillover effects per year was about 1.5 articles per year, 
with a small increase in the late 2000s (2–3 articles per 
year) and then a decrease in the late 2010s (1–2 articles 
per year). The first article on intergenerational spillover 
effects was published in 2005 and assessed the potential 
influence of access to ART on demand for HIV testing 
services among household members in South Africa.72 
This study tested the hypothesis that availability of treat-
ment may help motivate others to find out their HIV 
status.

Study designs, location and direction of intergenerational 
spillover effects of ART
In table  1 and online supplemental table S1–S6, we 
show selected characteristics of all studies, including 
study design and sample; direction, type, and the 
measurement of spillover effects; key findings as well 
as estimates of effect size. The vast majority of arti-
cles were quantitative (21 out of 26 studies), most 
of which used longitudinal34 52 68 71 73–77 or quasi-
experimental approaches.34 63 64 68 69 78–80 Longitu-
dinal approaches included, for instance, prospective 
cohort studies73 and individual fixed effects regres-
sion models.68 71 Quasi-experimental designs addi-
tionally included difference-in-differences models 
which exploited spatial and temporal variation in 
ART availability,63 and a regression discontinuity 
design which used the CD4 count-based ART eligi-
bility threshold to examine the impact of ART initi-
ation among household members.69 We identified 
one randomised controlled trial which examined 
the effect of universal HIV testing and treatment 
on economic outcomes of household members.81 In 
figure 2, we map the number of articles by country in 

SSA. Most single-country studies were from Uganda, 
South Africa and Kenya, whereas four studies used 
multicountry data. The largest study used data on 
over 200 000 individuals from 28 countries.52 No 
studies on spillover effects were identified from 
several high-burden countries such as Eswatini and 
Botswana, which have among the world’s highest HIV 
prevalence. Over 90% of studies included at least 
some data from rural settings in SSA, such as rural 
KwaZulu Natal in South Africa.69 71 74 Among the 26 
included studies, 16 studies explicitly assessed spill-
over effects from adults to children (downward spill-
over effects)34 35 63 64 68 69 76 77 79–86 and 1 study explic-
itly assessed spillover effects from working-age adults 
to older adults (upward spillover effects).52 Several 
studies reported spillover effects without fully spec-
ifying the recipient of the spillover effect (eg, by 
grouping together all adult ages in their analytical 
sample), so that we cannot disentangle the direc-
tion of intergenerational spillover effects in those 
studies.34 63 68 69 71–75 78 83 85–89 The types of spillover 
effects that emerged from our analysis were related 
to (1) wealth and labour market outcomes, (2) health 
and healthcare utilisation, (3) food security and nutri-
tion, (4) schooling outcomes, (5) caregiving responsi-
bilities, and, lastly, (6) coresidency and relationships. 
All studies measured spillover effects at the individual 
level, with the exception of two studies which meas-
ured spillover effects at the household level87 89 and 
three studies which measured spillover effects at both 
the individual and household levels.63 71 83

Types of intergenerational spillover effects of ART
Wealth and labour market outcomes
Variables measured at individual level
The uptake of ART among people living with HIV 
had substantial economic benefits for their house-
hold and family members across several countries in 
SSA. In Malawi, an increase in ART availability, meas-
ured by the distance to an ART facility, increased 
the savings of household members of people living 
with HIV. For example, reducing the distance to an 
ART facility by 5.8 km could increase total savings 
by 50%.63 ART also led to a redirection of expendi-
tures from medical expenses for the treated individ-
uals to general household expenses, benefiting all 
household members.86 The availability of ART—as 
indicated by distance between the household and an 
ART facility—also led to an increase in employment 
and daily work time of household members who had 
not been diagnosed with HIV and who had formerly 
been involved in caregiving for people living with 
HIV in South Africa71 and Malawi.78 Consistent with 
these findings, higher CD4 counts among ART recip-
ients also led to higher labour force participation 
of coresiding adults who were not living with HIV88 
and to equal employment outcomes between individ-
uals who had not been diagnosed with HIV in ART 

Figure 1  Number of studies and ART coverage in sub-
Saharan Africa. Shows the distribution of included studies 
assessing intergenerational spillover effects and the scale-up 
of ART coverage (shown as red line) in sub-Saharan Africa 
by year. ART coverage was defined as the percentage of 
people living with HIV on ART. Source: data on ART coverage 
by year was extracted from http://aidsinfo.unaids.org.41 ART, 
antiretroviral therapy.
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and non-ART households.85 In Kenya, male children 
coresiding with adults on ART also experienced a 
decrease in labour force participation.68 These effects 
on the labour supply of children are important since 
they suggest, among other things, potential spillover 
effects on schooling outcomes (discussed in more 
detail below).

Variables measured at household level
ART also played an important role in household-level 
indicators of welfare, including household assets 

(eg, bed, car, cattle) and property ownership. In 
South Africa, ART prevented asset loss in households 
affected by HIV.71 In Uganda, ART led to a regain of 
economic self-sufficiency among people living with 
HIV which generally decreased economic depend-
ency on their household and family members.89 ART 
did not, however, lead to a substantial regain of house-
hold assets that were sold following HIV infection 
(but prior to ART). People living with HIV who had 
sold assets after contracting HIV, reported that they 

Table 1  Selected characteristics of studies included in review (N=26)

Characteristics References N (%)

Study design

 � Qualitative 83 84 86 87 89 5 (19)

 � Modelling 82 1 (4)

 � Cross-sectional 35 72 85 88 4 (15)

 � Longitudinal and cohort 34 52 68 71 73–77 9 (35)

 � Quasi-experimental 34 63 64 68 69 71 78–80 9 (35)

 � Randomised controlled trial 81 1 (4)

Country

 � Kenya 34 68 80 3 (12)

 � Malawi 63 78 2 (8)

 � South Africa 69 71 72 74 75 5 (19)

 � Uganda 35 73 76 77 83 84 86 87 89 9 (35)

 � Zambia 64 79 88 3 (12)

 � Multicountry 52 81 82 85 4 (15)

Urban or rural

 � Urban 72 88 2 (8)

 � Rural 34 35 63 68 69 71 73 74 76–78 80 81 85–87 16 (62)

 � Both 52 64 75 79 82–84 89 8 (31)

Direction of spillover effect

 � Downward 34 35 63 64 68 69 76 77 79–86 16 (62)

 � Upward 52 1 (4)

 � Not fully specified 34 63 68 69 71–75 78 83 85–89 16 (62)

Type of spillover effect

 � Wealth and labour market outcomes 63 68 71 78 85 86 88 89 8 (31)

 � Health and healthcare utilisation 34 63 72–74 77 78 7 (27)

 � Food security and nutrition 69 79 80 3 (12)

 � Schooling outcomes 35 63 64 80 81 83 6 (23)

 � Caregiving responsibilities 34 75 84 86 4 (15)

 � Coresidence and relationships 52 76 77 82 83 87 6 (23)

Measurement of spillover effect

 � Individual level 34 35 52 63 64 68 69 71–86 88 24 (92)

 � Household level 63 71 83 87 89 5 (19)

Shows key characteristics of all included studies (N=26). ‘Downward’ spillover effects were defined as spillover effects from parents 
or grandparents to their offspring, whereas ‘upward’ spillover effects were defined as spillover effects from children to their parents or 
grandparents. Some studies reported multiple (non-mutually exclusive) characteristics, so that the total number of studies (or percentage) in 
a category may add up to more than 26 studies (>100%).
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were unable to buy back these assets when they were 
on ART, including after their own health improved 
and returning to work.89

Health and healthcare utilisation
Variables measured at individual level
In Malawi, ART among people living with HIV increased 
the subjective life expectancy of individuals who had not 
been diagnosed with HIV through a reduction of perceived 
mortality risk.63 Proximity to an ART facility also improved 
the mental health of individuals not living with HIV.78 In 
Uganda, home-based ART programmes were associated 
with a reduction in mortality of 81% among children who 
had not been diagnosed with HIV.77 Another study from 
Uganda examined the sexual behaviour of individuals 
not living with HIV but who were exposed to ART in their 
households. The study found that risky sexual behaviour 
decreased from 29% at baseline to 15% at 24 months.73 
These findings suggest that coresiding with non-spousal 
adults on ART was not associated with an increase in risky 
sexual behaviour (or ‘behavioural disinhibition’) due to 
ART derived from observing the positive impact of ART 
on the household index participant. In addition to health 
outcomes, ART also had spillover effects on healthcare 
utilisation among household and family members. In 
South Africa, knowing someone on ART, including family 
members, increased the likelihood to seek voluntary 
HIV counselling and testing among women, although 

this result did not reach conventional benchmarks for 
statistical significance among men.72 In addition, ART 
affected other healthcare seeking behaviour (beyond 
HIV-related care) of individuals who had not been diag-
nosed with HIV. The scale-up of ART was associated with 
a decrease in hospitalisation and a shift from attending 
private to public sector healthcare.74 In contrast, young 
men living in households with members taking ART were 
more likely to seek healthcare, which could either be a 
result of caregiving responsibilities for their household 
members diagnosed with HIV or because they themselves 
were in greater need for healthcare.34

Food security and nutrition
Variables measured at individual level
Food security, broadly defined as consistent access to 
enough food for an active, healthy life, is a common 
concern among people living with HIV and their house-
holds.15 In South Africa, ART initiation initially caused 
a decrease in the probability of food security in the first 
year of ART, which subsequently diminished within 1–3 
years after ART initiation.69 Specifically, the probability 
of ‘missing a meal’ in the past month among adults and 
children coresiding with individuals living with HIV who 
had initiated ART increased by 15.2 and 8.9 percentage 
points, respectively. This initial increase applied to house-
holds with limited resources available and was attributed 
to a regain of appetite of the ART recipient and addi-
tional expenditures on HIV treatment, such as transpor-
tation costs to the clinics.37 69 As the ART recipient was 
likely to regain employment over time, the probability 
of household food insecurity then decreased to 0 within 
1–3 years. In Zambia, the expansion of ART availability 
also improved anthropometric measurements of chil-
dren in a household with an adult diagnosed with HIV.79 
Children living in ART-exposed households had higher 
weight-for-age and weight-for-height. In Kenya, ART was 
associated with an increase in weight-for-age of 0.60 SD 
in 6 months and a reduction in the likelihood of extreme 
malnutrition among children under 5 years old.80

Schooling outcomes
Variables measured at individual level
The positive relationship between ART availability and 
improved schooling outcomes was consistent across several 
contexts and methodological approaches.35 63 64 80 81 83 In 
a randomised controlled trial in Kenya, universal HIV 
testing and treatment increased primary school comple-
tion by 7% among children in households with adults 
diagnosed with HIV after 3 years of intervention.81 In 
another Kenyan study, weekly hours of children’s school 
attendance increased by over 20% within 6 months after 
ART initiation by the adult person living with HIV.80 Simi-
larly, in Malawi, ART availability increased expenditures 
on education and schooling outcomes, including among 
individuals not living with HIV who did not directly 
benefit from ART. Specifically, halving the distance of a 
household to an ART facility increased expenditures on 

Figure 2  Map of number of studies identified by country. 
Shows the number of identified articles which assessed 
intergenerational spillover effects of antiretroviral therapy 
to household and family members, separately by country in 
sub-Saharan Africa. For multicountry studies, each country 
was considered individually. n/a, not applicable.
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children’s education by US$2.5 and increased years of 
schooling completed by 0.33. These results appeared to 
be not driven by the direct health effects of treatment 
or reductions in caregiving responsibilities, but rather 
by the reduced perception of mortality risk after ART 
became available.63 In addition, in Zambia, the availa-
bility of ART increased the probability of being in the 
appropriate grade for age for primary school-aged chil-
dren by nearly 50%.64 These findings were confirmed in 
qualitative studies. Parents who reported that their chil-
dren had dropped out of school since the parents’ HIV 
diagnosis noted that these children had at least partially 
returned to school after ART initiation.83

Caregiving responsibilities
Variables measured at individual level
Several studies assessed the impact of ART on the time 
allocation of household members of an ART recip-
ient.34 75 84 86 In Kenya, adults living with HIV with 
poor health pursued fewer household chores, such as 
collecting firewood or water, while the children (aged 
14–18 years) in their households now performed more 
household tasks instead.34 Young men spent more time 
collecting firewood whereas young women spent more 
time collecting water. The differences in time alloca-
tion on household chores diminished over time, which 
was likely a result of ART leading to a recovery of health 
among the treated individual. Specifically, treatment 
initiation in ART households reduced the time spent on 
household chores among young men by 2.5 hours per 
week. Coresiding adults were also able to dedicate less 
time on caregiving support for sick household members 
and spend more time on other activities.34 These results 
were supported by a South African cohort study which 
investigated the amount of assistance that individuals 
living with HIV received from their family members, as 
measured by ‘instrumental activities of daily living’, such 
as cooking, cleaning, washing and dressing self, taking 
medicines, walking around the house and going to other 
places. ART was associated with a large reduction in assis-
tance with these activities (by up to 41% in the urban 
cohort) and likely reduced the caregiving responsibilities 
of household and family members of ART recipients.75 
Family members who had primarily been occupied by 
caregiving activities for the sick were now available to 
perform other activities, such as income-generating 
work.86 ART also led to a shift in the type of caregiving 
responsibilities among family members. Children, for 
instance, now reminded their parents living with HIV to 
adhere to ART, accompanied them to clinical appoint-
ments, or provided their parents money to purchase 
medication, food, as well as housing.84

Coresidence and relationships
Variables measured at individual level
The HIV epidemic and availability of ART have influ-
enced demographic and household structures for several 
generations in SSA.50 52 For the younger generation, ART 

among adults living with HIV reduced the number of 
HIV-related orphans.63 76 77 82 For the older generation, 
the availability of ART was associated with increased cores-
idence with working-age adults (aged 18–59 years).52 In 
a multicountry study in SSA, including individual-level 
data on over 200 000 older adults aged 60 years or more, 
an increase in national ART coverage was associated with 
a higher number of working-age adults living in house-
holds with at least one older adult. An increase in ART 
coverage of 1% was associated with a 0.7 percentage 
point reduction in the probability of an older adult living 
without a working-age adult and a 0.2 percentage point 
reduction in the probability of an older adult living with 
only dependent children (ie, ‘missing generation’ house-
holds).52 Conversely, in non-HIV-endemic countries in 
SSA, where the national roll-out of ART was unlikely to 
have affected the living conditions of older individuals, 
no significant relationship was found across several meas-
ures of living arrangements of older adults.

Variables measured at household level
People living with HIV also reported that the initiation of 
ART partially restored previously disrupted relationships 
at the household level.83 In Uganda, people living with 
HIV reported improved social interactions after having 
commenced ART. Men living with HIV also reported that 
ART led to a recovery of ‘masculine identities’, improving 
the relationship between household members.87 Prior 
to ART initiation, men had reported a loss of authority. 
For example, because men living with HIV had failed 
to provide for household members by not working and 
instead depended on the resources of others. However, 
since starting ART, men living with HIV engaged in 
productive activities again that brought income to the 
household, regained their original provider roles and 
restored their respectability in the domestic sphere.

DISCUSSION
We systematically reviewed the published and grey liter-
ature and identified 26 studies that report on intergen-
erational spillover effects of ART among individuals who 
are indirectly affected by ART based on their coresidence 
or affiliation with an ART recipient in SSA. We identified 
fewer than two studies per year over more than 15 years 
of HIV research suggesting that the focus of research 
efforts has largely remained on the impact of ART on the 
treated individual (figure 1). Out of 26 included studies, 
most studies assessed intergenerational spillover effects 
from adults to children (downward spillover effects) or 
did not specify the recipient of spillover effects (table 1). 
Even though coresidence with older adults is common 
in SSA, spillover effects to older adults were relatively 
understudied (upward spillover effects). Only 1 out of 
26 studies explicitly assessed upward spillover effects of 
ART.52 In terms of types of spillover effects, ART affected 
the economic situation and labour market participa-
tion,63 68 71 78 85 86 88 89 health and healthcare seeking 
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behaviour,34 63 72–74 77 78 nutrition and food security,69 79 80 
schooling outcomes,35 63 64 80 81 83 and caregiving respon-
sibilities of household and family members.34 75 84 86 In 
addition, ART affected household composition and the 
relationship between household members.52 76 77 82 83 87

The most common source of spillover effects was likely 
rooted in improved health conditions of the treated 
individual and a subsequent improvement in the indi-
vidual’s economic outcomes. The recovery of health 
following treatment led to more economic resources 
in households63 and a reallocation of time of house-
hold members.34 Less caregiving responsibilities for 
sick household members allowed coresiding children to 
perform less domestic34 and income generating work68 
whereas coresiding adults were able to increase their 
labour participation.26 78 85 88 Household expenditures 
were redirected from health-related costs (such as clinic 
stays and transportation to the health facilities) to other 
household expenses.86 Treatment also increased house-
hold income and savings, including the prevention 
of further asset loss.63 71 In turn, improvements to the 
household’s economic situation were a likely source of 
further beneficial spillover effects downstream, such as 
reduced children’s malnutrition79 80 as well as increased 
expenditures on education,63 with substantial benefits for 
schooling outcomes of children.35 64 80 81 83 ART also led to 
important changes in demographic and household struc-
tures, with fewer orphans76 77 82 and increases in coresi-
dence with older adults.52 These changes likely increased 
support from working-age adults for coresiding depen-
dent younger children and older adults. The availability 
of ART also improved subjective life expectancy and 

mental health, which may have further contributed to 
additional savings and investments in human capital.63 78

In addition to beneficial spillover effects, we also iden-
tified several potential negative spillover effects. Not all 
caregiving responsibilities among household members, 
for instance, were eliminated with the initiation of ART.86 
ART does not restore health immediately and necessarily 
completely, so that ART recipients may remain depen-
dent on some form of household support. The initiation 
of ART comes with possible constraints such as adher-
ence to therapy (eg, taking medication and attending 
hospital appointments),90 regular clinic visits and conse-
quent financial costs (eg, transportation costs to and from 
health facilities and time losses associated with healthcare 
utilisation).37 Out-of-pocket payments and time losses 
due to ART could amount cumulatively to large sums as 
treatment is taken lifelong. Family members continued 
to play an important role in households with individuals 
on ART, reminding them to adhere to treatment and 
providing substantial resources such as money, food, as 
well as housing.84 Similarly, in South Africa, ART initially 
increased household food insecurity, which was likely a 
result of recovery of appetite among people living with 
HIV or the use of household resources to cover treat-
ment expenses.69 Our review supports the hypothesis of 
‘therapeutic citizenship’, whereby household members 
contribute to treatment adherence among people living 
with HIV.90

This review brings together a wide variety of studies 
using a systematic search strategy and provides a broad 
overview of the existing evidence. Nevertheless, it has 
limitations. First, few studies specified the direction of 
spillover effects between the treatment recipient and 
recipient of spillover effects. While most studies differ-
entiated between adults and children,35 63 64 80 81 83 many 
studies pooled all adult ages in their analytical samples 
making it difficult to distinguish spillover effects from 
working-age adults to older adults (upward spillover 
effects) and spillover effects between partners, spouses or 
siblings (horizontal spillover effects).34 63 68 69 71–75 78 83 85–89 
Second, studies measured spillover effects in different 
ways. For example, while some studies take the treated 
individual (or ‘index case’) as the unit of analysis,83 other 
studies take the recipient of spillover effects as the unit 
of analysis.52 Spillover effects can also be measured at the 
individual or household level. Estimates from measure-
ments at the household level may be difficult to distin-
guish between the contribution of effects that may be in 
part direct (a direct effect on the individual undergoing 
ART) and effects that are ‘purely’ spillover effects to 
household members. Third, the purpose of this scoping 
review was not to assess the quality of included studies 
or risk of bias but rather to map the existing evidence 
on spillover effects of ART in SSA and identify gaps for 
future research.54 Fourth, as with all literature searches, 
there is a risk of publication bias. Studies on intergen-
erational spillover effects of health interventions may be 
prone to publication bias because spillover effects have 

Box 1  Research areas for assessing intergenerational 
spillovers of antiretroviral therapy (ART)

	⇒ ART has substantially increased life expectancy in sub-Saharan 
Africa, but little remains known about its impact on household and 
family members.

	⇒ Greater clarity is warranted in disentangling the relationship be-
tween the recipient of the treatment (index case) and the recipient 
of the spillover effect.

	⇒ Only one study was identified which explicitly assessed spillover 
effects of ART from working-age adults to older adults (‘upward’ 
spillover effects).

	⇒ Few studies clearly defined ART, such as treatment duration, treat-
ment response, and time between treatment and the observed spill-
over effect.

	⇒ More research is needed to identify possible strategies to capital-
ise on positive spillover effects while mitigating potential negative 
spillover effects.

	⇒ No studies assessed intergenerational spillover effects of ART in 
countries with the world’s highest HIV prevalence (eg, Botswana 
and Eswatini).

	⇒ There is a need to quantify the economic value of spillover effects 
of ART to household and family members to inform cost–benefit 
analyses.
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a low perceived prior probability and unexpected find-
ings with large or statistically significant effects may be 
more appealing to publish. Few included studies on spill-
over effects explicitly reported null results as their main 
finding (online supplemental table S1–S6).68 73 Fifth, our 
focus on intergenerational spillover effects may underes-
timate the overall societal impact of investments in ART 
which would include all other spillover effects but which 
were beyond the scope of the current review.91 Similarly, 
beneficial effects of ART and better population health on 
other societal outcomes such as regional or national-level 
political stability and crime were not considered in this 
review.92

Implications for future research and policy
Our findings have several implications for future research 
and policy (box 1). First, despite the substantial scale-up 
of ART, few studies have examined its broader societal 
effects. Possible reasons for this finding is that the iden-
tification of causal effects across generations is methodo-
logically complex and spans several life periods which are 
frequently investigated independently of each other.93 
Second, as noted above, most of the identified studies in 
our review did not fully specify the recipient of spillover 
effects (age group or relationship to the treatment recip-
ient) precluding conclusions on the direction of spill-
over effects. Greater clarity in defining and measuring 
spillover effects of ART may further reduce conceptual 
ambiguity. Similarly, future studies could differentiate 
between spillover effects to household members (intra-
household spillover effects) and spillover effects to family 
members living in different households. Third, among 
studies which indicated the direction of spillover effects, 
most studies investigated spillover effects from adults to 
children (downward spillover effects). However, little 
is known about potential spillover effects from work-
ing-age adults to older adults (upward spillover effects).62 
The older population in SSA is projected to grow with 
>3% each year between 2022 and 2050 and there will be 
an increasing need for old-age support.94 Evidence from 
Asia, for instance, suggests substantial upward spillover 
effects of ART to the older generation.51 Fourth, no 
studies on spillover effects were identified from countries 
with a large HIV burden, such as Botswana and Eswatini. 
ART is likely to have large intergenerational spillovers in 
these countries. Fifth, we identified only one randomised 
controlled trial.81 More research is needed to identify 
potential causal spillover effects of health interventions. 
Future research could also identify causal mechanisms 
to capitalise on the positive spillover effects of treatment 
while mitigating potential negative spillover effects. 
Sixth, our review revealed a wide range of spillover 
effects which are relevant for several non-health sectors, 
including economic opportunity, food security, educa-
tion and changes in household composition. One impli-
cation of these results is that health investments such 
as ART have the potential to generate large economic 
returns, including in sectors other than health and in the 

form of better health and economic outcomes for future 
generations. As a result, empirical analyses of spillover 
effects of ART are needed to estimate the total economic 
returns and inform cost–benefit analyses of investments 
in ART.8 70 Seventh, information on the benefits of ART 
programmes is critical to inform budgets and health 
policy. Global health organisations are scaling down on 
HIV funding and there has been an increasing transition 
away from HIV.38 The spillover effects of ART may further 
justify ongoing investments in ART.

CONCLUSIONS
ART may have large spillover effects on household and 
family members of treated individuals in SSA. We docu-
ment substantial spillover effects of ART across several 
generations and health as well as non-health sectors. 
Further qualitative, longitudinal and (quasi-)experi-
mental research is warranted to capitalise on these bene-
ficial spillover effects while mitigating potential negative 
spillover effects. The returns to investments in large-scale 
health interventions such as ART may be underestimated 
without considering these broader societal benefits.
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